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٦JאF٢E)H1(א)2V/DIV(א)20µs/DIV(
א)SAMPLE&HOLD1()H1()HIGH( ؟  

...................................................................................................................................
..............

٧Jא)H1(TH1 =             µs                        
٨JאאF١EאאF٢EאאF١E

F(S1אF5V/DIVEאאFS1EFH1EF(H1א
FS1KE

٩JאFS1ETS1 =               µs                    

F٣-٤E



אאא-אא
א٢٣٧אא

 

- ٢٦ - 

١٠Jאא)H1()S1(
אאא)H1()H1Eא

א)(PAMאא)PAM(K
١١–)CM(אאא)H1(

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
١٢JאF١EאF١EאF٢EאF١EF(CM
אאF١EF (2.6KHZאF (7.7KHZFCME

JאאF١E؟אא
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

Jאאאא) (H1)(H2
אא)PAM-TDM(א)S1()S2()(S1)S2(

אאאא
א)M1( )M2.(

Jאאאאא)PAM-TDM(א
אאאא)PAM - TDM(א)4-4(אאא

אא)PAM-TDM(K





Jאאאאאא

אא)CLKT(א
א)(PAMאאאאF5-4EאאאK

F٤-٤E 



אאא-אא
א٢٣٧אא

 

- ٢٧ - 






 
 
 
 



Jא)COMP-(א)CLKT()(PAM-TDM


אאא)PLL(אאאאא
אא)CLKT(אFאE

)Time slot(אא)(PAM-TDMאאFE
)(PEDESTALא)6-4(א








J)CLKT(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
Jאאא)PAM-TDM(؟

Jא)COMP-(א)PAM-TDM(א)-0.7V(
אאالـ)PAM-TDM(אא

א)LOW(א)HIGH(

(5-4)

(6-4) 



אאא-אא
א٢٣٧אא

 

- ٢٨ - 

א)PAM-TDM(אא
א)PAM-TDM(אא

א)CLKT(א)7-4(אא







١٤JאFPAM-TDMEא)M1-SAMPLER1(

)M2-SAMPLER 2() ADDER- COMP) (SAMPLE&HOLD 1- FILTER 1(א
)١(אא)٢()COMP-(אא)5V/DIV(א
)10µs/DIV(

J)PAM-TDM(אFאE؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

Jאא)PEDESTAL)( T( على القناة )١( א
T =                      ms                             Fpam =                                 KHZ


١٥Jאאא)٢(א
א)PAM-TDM(אא)-0.7V(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
Jאאא٢(على القناة ) السالب( المعاد اآتشافها عند مخرج المقارن(  

א
T =                      ms                             Fcomp =                                 KHZ




Jאא)PAM-TDM(אא) -COMP(؟
١٥Jא)١(א)CLKT(אאא

(7-4) 



אאא-אא
א٢٣٧אא

 

- ٢٩ - 

א)PAM-TDM(א)CLKT(א)-COMP(
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

Jא)6-4(אFאEאאאא
אאאאאא)-

COMP( )PH(אא)PLL(K
J)PH( אא )CLKT(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
١٦Jא)١(אFאEא)٢(א)PH(אא

٢(אEא)PH(א)٢(אFאE )-COMP(א
)PH(א

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
Jא)PLL( א)(PHא)  (C48) (48KHZא

אא)(PH.  (C48)
١٧Jא)١(א  (C48)א)٢(א)(PHאאFאE
J(C48)؟אא

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
١٨Jא)PLL(אאא)CLOCK(א

א(C48)א)PLL((C48))(PH
א)PLL()(PH.

١٩JFPAM-TDMEאאאאא
Jא)PLL(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
Jאאאאאא)H1()H2(א

)S1()S2(אא)SLOT 0(אאא
)SYNC PULS(אאאאאK

Jאאאא FPAM-TDMEאא
)-COMP(א)+COMP(



אאא-אא
א٢٣٧אא

 

- ٣٠ - 

٢٠JאFPAM-TDMEא)2-4( 
)M1-SAMPLER1( )M2-SAMPLER 2() ADEER- COMP) (SAMPLE&HOLD 1- 

FILTER 1(א)١(א)S1(אא)٢()H1(
אאאא)5V/DIV(א)20µS/DIV( אא )٢( 

  فعالا؟S1(( عندما يكون )H1(هل يحدث-
................................................................................................................................... 

٢١Jאאאאאאאאא)CT2&CT1(א
א)Frame(K

)CT2&CT1()٠،٠(א)SLOT 0()١,٠(א
)SLOT 1(א)(M1)(1,0א)SLOT 2(א

)M2(א)(8-4אא







٢٢Jא)١(אאא)SYN(אאא)٢(א

)CT2(واضبط قادح الراسم على القناة )١ ( 
JFCT2EFLOWEאFSYNE؟

................................................................................................................................... 
٢٣Jא)٢(א)CT1()CT1()CT2()SYN(موجودا؟  

................................................................................................................................... 
אאאאאאאאאF9-4Eא







(8-4) 

F٩-٤E 



אאא-אא
א٢٣٧אא

 

- ٣١ - 

٢٤Jאאא) M1M2(אKא)CM(
)SYN()CM(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢٥Jא٢(א()CT1()CT2( وماهو المقطع )TIME SLOT(א

)CT1()CT2()CM(؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

٢٦J)CM(FSYNE)CT1()CT2(؟א
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

٢٧Jאאא)+COMP(א)PAM-TDM(אאא
)PAM-TDM(א)PEDESTAL(אאאא

אא)٠(אא)SYN(K
Jאאא)1.5V(+
אא)PAM-TDM(وهما فقط عينات )M1M2()SYNC(

אאאאא)SLOT 0(K
٢٨Jא)١(אא)٢(א)+COMP(אאא

א)٢(אא)PAM-TDM( א)1.5V(؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

٢٩J)M2(אאאא)١(אאאא
)20µS/DIVEאא) SLOT 2Eאنها هي وذلك لأ

אא)M1(א
٣٠Jאא)1.5V(؟א

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٣١Jא)١(א)SYN( א)٢(אאאא

א)٢(אאאאF٢Eאאאא
)M2( ن نبضةأ ثم لاحظ)SYN(  تحدث في نهاية المقطع )SLOT 0E. 

Jאאאאא H1)(FH2(
א)PAM-TDM()H1(א)S1()H2(א)S2.(



אאא-אא
א٢٣٧אא

 

- ٣٢ - 

א)SLOT 0(אאא
אאא)+COMP(א א)PAM-TDM(אאא

)1.5Vdc(+א)PAM-TDM(א
)M1()M2()SLOT 1()SLOT 2(אא

)HIGH(אאא)١HE)H2()(SLOT 0 فإن אא
)LOW(אאאאא

אא)PAM-TDM(אא
)SYNC(אאא)SLOT 0( אא

אאאFאאEFאאEאאא
אאאאא )SYNC( א)PAM-TDM(K

٣٢Jא)٢(FS1EאאF١EFH1Eא)H1(
HIGH(FS1E(مرتفعا 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٣٣Jאאאאא
Jאאא؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٣٤JאF٢EאF٢EאאאאF١E



 

 

 

אא  

 

אאאא--

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 




א








٣



אאא-אא
א٢٣٧א

 

- ٣٣ - 

 
אאWא

Pulse Code Modulation 
( PCM )

  
אאW  אאKאW
• אאWא 
• אאWא

אאא
o אאאFPCME
o אאFPCME 
o אאאאFPCME 

אא
o אאFPCMEFTDME
o אאאאאאא 
o אאFFULL DUPLEX(אFPCM(. K

 
אא  :אאא٩٠K٪

 
א٤: א 

 
אא  :אאKאאאK 

 
אא  :אאאאאK





אאא-אא
א٢٣٧א

 

- ٣٤ - 

אא
 א

PCM Signal (Generation & Demodulation) 
 

אאW
אW

١. אאאFPCM( 

 ))PCMאאא .٢

٣K אאא)PCM( 
 

אאW
١K אא ) Digital Communications Unit( 
٢K אאFOscilloscopeE 
٣K אאFFunction GeneratorE 

 
 
 
 
 
 
 
 
 
 
 

(PCM))١-٥(  א



אאא-אא
א٢٣٧א

 

- ٣٥ - 

אאW
 
١Jאאא)PCM (א)1-5( א)١ (

) (codec 1 א)٢( )codec 2(
٢Jא)Signal Generator(אאFAXE)(codec 1
٣JאאאאF) (4Vp.p1KHZ )E
٤JאאאF2V/DIVEאF0.2 ms/DIVEאאF١E
FAXEא)(codec 1אF٢E)(ARא)codec 2(
٥JאאF2-5Eאא

אFAXEאאאא
אא)AR(אF٢EאF٢E؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK









٦Jאאא4(אKHZ()(3.5KHZ
אאאא)(0.1KHZ)0.2KHZ(אא

אFאא)BPF(אאאE
٧Jאאאא)AR()codec 2(؟א

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٨Jאאא)AX(א)١(א
)(M1א

M1=                Vp.p          M1=                  KHZ

)٢-٥ (



אאא-אא
א٢٣٧א

 

- ٣٦ - 

٩Jא)١(א)(AX)١(א)٢()SX()١(
אא (2 V/DIV)א)0.2 ms/DIV(אא)١(א

א)M1(א)١(א)SX(א)٢()3-5()SX(
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK








١٠Jא)٢(א)DR(א)٢(אאאא)؟)٢

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
JFאא)DX(אא)DR(א)١(

א)٢(אאאאאאאאא
אא)DR(א)١(א)DX(א)٢(

א)١(א)٢(אאאאK

J4-5(א(אאאK











)٣-٥ ( 

)٤-٥ (



אאא-אא
א٢٣٧א

 

- ٣٧ - 

١١Jאאא)10µs/DIV(אא
א)PCM(אא)LEVEL(אK

١٢Jאא)PCM()Frame(א)8 bit(؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

١٣Jא)١(א)SX(א)١(אאא)50 µs/DIV(א
א)٢ ( אאא)(SX)١Eאא)(PCMא

)DR()٢(   

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
אF (5-5אFPCMEFSXEאK









١٤Jא )٢( إلى א)SR(א)٢(אא

)SX()١(א)SR()؟)٢
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

١٥Jא )١(א)DR(א)٢(אא)SR()٢(
אא)PCM(א)(DR)٢(

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
١٦JאאאF(0.1 ms /DIVאאF١EאF١EFAREא

F٢EאF٢EF(DRאF٢EK
אאא)Frame( א)PCM()M1(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

)٥-٥ (



אאא-אא
א٢٣٧א

 

- ٣٨ - 

١٧Jאא0.2(א ms /DIV(א)٢()AX()١(א
אאא)AR()٢(אאאא)١(
אFAXEאF6-5Eא

Jאא
F (AX) =…………KHZ                         F (AR) =……………..KHZ








١٨Jא)Quantization(
א)SAMPLE&HOLD(אאא

א)(SXאFLE)(ADCאאא
א

)8 bit()١٢٧الى٠(+אאאא
)127-الى٠()٠٠٠٠ ٠٠٠٠(א)١١١١ ١١١١(א )٠٠٠٠ ٠٠٠٠(
٠١١١ ١١١١(א(א)Quantization(א) 7-5(א










)٦-٥ (

F٥J٧ (



אאא-אא
א٢٣٧א

 

- ٣٩ - 

JאאאאאאאFP/SE
אFPCMEF8-5EאאאF١E

אF٢EFאEאאאFS/ PE
אF (DACאא

F(SAMPLE/HOLDאאא





١٩Jאא)COMPANDING(
אאאא
אאאא)PCM

אW
F6,4,2,0(אאאאJA-lawא

א)(PCMאאא) -127()0111 1111(א
אא)0010 1010(.

Jµ-lawאאאאא
F6,5,4,3,2,1,0Eא)(PCMאאא)-127()0111 

1111(אאא)00٠00  0٠0(K
אאאFאאE )MSB(אא

)٠(אאאא)9-5Eא


F٥J٨E 



אאא-אא
א٢٣٧א

 

- ٤٠ - 














Jא)10-5(אאאK












אאאאאאא

אאאא)TIMING AND CONTROL( 
אאאאאאאאאא

אא)CLK(א)1.54 MHZ(
)SRSX(א)8KHZ(K

)٩-٥(

)١٠-٥(



אאא-אא
א٢٣٧א

 

- ٤١ - 

אא
א

P C M Signal (Time- Division Multiplexing) 
 

אאW
אW

١. אאFPCM() TDM( 

٢K אאאאאאא 
٣K אא)FULL DUPLEX(אFPCM( 
 

אאW
١K אא ) Digital Communications Unit( 
٢K אאFOscilloscopeE 
٣K אאFFunction GeneratorE 

 
 
 
 
 
 
 
 
 
 





( PCM))١-٦(   א



אאא-אא
א٢٣٧א

 

- ٤٢ - 

אאW
١Jאא)PCM(א)1-6( وباستخدام وصلات مزدوجه قم بتوصيل )M1-AX(

)١()(M2-AX)٢()DX-DX()١()٢ (אאאF2 V/DIVE
א)0,2 ms/DIV(א)١(אא)١(א)AX(א)٢(

٢(א(א)AX(אא)2-6(א
אאאאK


 









٢JאאW

M1 =                    Vp.p              M1 =                     KHZ        
M2 =                      Vp.p              M2 =                    KHZ

٣Jא)M2( )(M1:
FM2/FM1 =  

٣Jאאא)S/DIV ( 50 µא)١(א)SX()١(א)٢(
א)SR()٢(א )-6٣ ( .  









)٢-٦ (

)٣-٦ (



אאא-אא
א٢٣٧א

 

- ٤٣ - 

Jא)SR()٢(אא)SX()١(
א)٢(א)PCM(אא)؟)١

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٤Jאא0,2(א ms/DIV(א)١()AX(א)١(א)٢(
)AR(א)٢(

Jאאא)٢(אא)M1(؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

٥Jא)١(א)SX()١(א)٢(א)SR()٢(א
אא2(אµS/DIV(א)-6٤(











אא)SR(אאא)٢(אא)CLK( א
אא)SX(אאא)١(אאאא
א)M1(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٦Jא )CM(אא)5-6( אאא
)SR(אא)٢(אאא)SX(אאא)؟)١
א)CM(אאאאK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

)٤-٦ (



אאא-אא
א٢٣٧א

 

- ٤٤ - 










٧JאאF0,1 ms/DIVEא)١(א)AX()١(א)٢(
)AR()٢(א)CM()SR(א)6-6(

אא)CM(.
Jאאא)٢(א)M1(אא)؟)١

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK








٨JאאאF50 µS/DIVEאא)٢(א)١(א)SX(
)٢(א)٢(א)(SR)١(אא)7-6(K

)٥-٦ (

)٦-٦(



אאא-אא
א٢٣٧א

 

- ٤٥ - 







٩Jא)٢()M2(؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

١٠Jא؟אא
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

١١JאאאF20 µS/DIVEא)١()DR()٢(א)٢(
א)SR()١()M1-PCM(א)SR()١(

١٢Jאא0.2אmS/DIV)Eאא)١(א)١(א)AX(
)١(א)٢(א)AR()٢(
Jאאא)٢(אאא)؟)١

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
١٣Jאאא)EX.TRIG.(א)AX()١(א

אאF20 µS/DIVEאعلى)EXT.()CM(אאאא
)FULL DUPLEX( 

١٤Jא)١(א)SX()١(א)٢(א)SX()٢(א)7-6(
אאאK

Jא)١()M1(א)٢()M2(؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK



)٧-٦(



אאא-אא
א٢٣٧א

 

- ٤٦ - 

١٥Jא)٢(א)DR()يوضح الاشارات)٨-٦( والشكل )٢ . 

אאאא)٢( ؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK





١٦Jא)٢(א)SR()٢(א)٢()PCM-M1(؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

J9-6(א(אK




١٧Jא)١(א)SX()٢(א)٢(א)SR()١( 

א)١(FPCM-M2 (؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

١٨Jאא2(אms/Div(א)١(א)AX()٢(א)٢(
א)AR()١(אא)٢(אאא)؟)١

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

)٨-٦(

)٩-٦(



אאא-אא
א٢٣٧א

 

- ٤٧ - 

J10-6(א(א








١٩Jאאאא)AX()١(אאא

)EXT.(אאא)1µS/DIV(א)١(א )SX()١(א 

)٢(א)CLK(אKא)11-6(א














)١٠-٦(

)١١-٦(



אאא-אא
א٢٣٧א

 

- ٤٨ - 

٢٠Jאאאאאא)12-6(K
JFSXEFCLKEאF(12-6؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK









٢١Jא)١(א)DR()٢(א)PCM(א)١(א

אא)SX()PCM()13-6(








)١٢-٦(

)١٣-٦(



אאא-אא
א٢٣٧א

 

- ٤٩ - 

٢٢Jאא5(אµS/Div(א)١(א)SX()١(א)٢(
א)DR()٢(אאאאאאא

אא)SX(א)١( )PCM(א)٢()14-6(








Jא)PCM(אא)٢(FM1(א)M2(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢٣Jא)١(א)SX()٢()CM()SX(אא)٢(

א)PCM(א)٢()15-6(
Jאא)PCM(אא)٢()M1 (א)M2(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK








٢٤Jא)١(א)SR()١()SR()١(
א)PCM( )א؟)٢

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

)١٤-٦(

)١٥-٦(



אאא-אא
א٢٣٧א

 

- ٥٠ - 

٢٥Jאאאא)١(א)SX()١(א
)SR()٢(אאא)PCM()M1(FM2E؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢٦Jאאא)PCM(א)؟) ٢

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢٧J)CM(אאאאאא)PCM(אאא

אFPCMEא؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

٢٨Jאאא)PCM(א؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

٢٩Jאא2(אµS/DIV(א)CM()PCM(
א)٢(אאא)PCM(FE

 
T pcm = ……..…..µ sec 

 
٣٠Jאא)20µs/DIV( )SX(א)١(

)16-6(
T sx= ……………ms 










٣١Jא5.208µS Tpcm =و Tsx = 0.125µS   )PCM(א)SX(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

)١٦-٦(



 

 

 
 
 

אא  

 

אאאא--

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 


א




٤



אאא-אאא
א٢٣٧א

 

- ٥١ - 

א
Line Coding 

אא  :א
 

אאW  אאKאW
• אאWא 
• אאWא

אאא
١. אא )Non Return to Zero)(NRZ( 

٢. אא)Return to Zero)(RZ( 

٣K א )Manchester)(MAN( 
٤K אאאא 

אא
١. אא )non return to zero) (NRZ( 

٢. אא)return to zero) (RZ( 

٣K א )Manchester( )MAN( 
 

אא  :אאא٩٠K٪
 

א٤: א 
 

אא  :אאKאאאK 
 

אא  :אאאאאK




אאא-אאא
א٢٣٧א

 

- ٥٢ - 

אאWא
Encoding 

 
אאW

אW
١. אא )Non Return to Zero)(NRZ( 

٢. אא)Return to Zero)(RZ( 

٣K א )Manchester)(MAN( 
٤K אאאא 
 

אאW
١K אא ) Digital Communications Unit( 
٢K אאFOscilloscopeE 
٣K אאFFunction GeneratorE 
٤K אא)Multimeter(


 
 



אאא-אאא
א٢٣٧א

 

- ٥٣ - 

אאW
אאא)NRZ(אא

אאא)٠١()1-7(








١JאאENCODING)( א)2-7(א)١(אא
)CLK(א)٢(אא)SYNC(אאא)SYNC(

אאאK




٢Jאא5(אV/DIV(אא)0.5ms/DIV(א
אאאא)3-7(אאא

FCLKEאF١Ems                           = T





)١-٧ ( 

)٢-٧ (

)٣-٧ (



אאא-אאא
א٢٣٧א

 

- ٥٤ - 

٣Jאאאאאא
FE

Jאאא)CLK(א؟אא
אא=א

٤Jא)٢(א)NRZ(אאאאאאא
)  (NRZ)4-7(




٥JאאאF٨Eא) (NRZ
؟)٢(א
אאFE

J)NRZ(אאאFאE)bit time( 
אאא)timing information ( )NRZ(

אאאK


٦Jא)DATA RATE()b/s(
)CLK(אאא)CLK(F1/T (

T =                           ms
       DATA RATE =1/ T=                           b/s 

)٤-٧ (



אאא-אאא
א٢٣٧א

 

- ٥٥ - 

٧JאBAUD RATE)(אא
٢(א()5-7(

                                                                 BAUD RATE =                      baud 







 
٨Jא)DATA RATE()BAUD RATE()NRZ(

אאK
Jאאא)RZ(אאא
אאאאאאFE)6-7(









)٥-٧ (

)٦-٧ (



אאא-אאא
א٢٣٧א

 

- ٥٦ - 

٩J)RZ()NRZ(אאאא
אאאאא)7-7(K








١٠Jאא)٣ و  ٢ و ١(אאאK
١١Jא)٢(אא)RZ(אא)ENCODING(

)RZ()(8-7K






١٢JאאאF٨Eא )RZ( 

אF٢E؟
אאFE

J)RZ(אאא
אאאא

١٣Jא)DATA RATE()b/s(
)CLK(אאא)CLK()1/T (

T =                              ms
          DATA RATE =1/ T=                            b/s

)٧-٧ (

)٨-٧ (



אאא-אאא
א٢٣٧א

 

- ٥٧ - 

١٤Jא)BAUD RATE(אא
א)٢(              BAUD RATE =                      baud

אאא)BAUD RATE()DATA RATE(
א)RZ(אא)bit time(K

JאאFMANE
אאאאאאאאא

אא)9-7(








١٥J)MAN()NRZ(אאא

א
אאאאא)(10-7 







١٦Jאא)٣ و  ٢ و ١(אאאK

)٩-٧ (

)١٠-٧ (



אאא-אאא
א٢٣٧א

 

- ٥٨ - 

١٧Jא)٢(אא)MAN(אאFENCODINGE
)MAN()11-7(





١٨JאאאF٨Eא)MAN(

אF٢E؟
אאEF

Jא)MAN(אאא
אאאאאא

אא
١٩Jא)DATA RATE()b/s(

)CLK( אאא)CLK) (1/T(
T =                                     ms                 

DATA RATE=1/ T=                                     b/s

٢٠Jא)BAUD RATE(אא

א )٢(
                                       BAUD RATE =                         baud

אאא)BAUD RATE()DATA RATE(
)MAN(אא)bit time( 

٢١Jאאאאא)NRZ()Bandwidth(
אאאאאא)MAN(אK

Jאאאא)(polarא)unipolar(

)١١-٧ (



אאא-אאא
א٢٣٧א

 

- ٥٩ - 

אא)12-7(







٢٢Jאא)٣ و  ٢ و ١(אאאאא
٢٣Jאא) (Modulatorא) (13-7א)NRZ(

אא)FSK(א)١()NRZ(אאא)٢(אא
)polar(אא)(FSK






٢٥Jא)١()NRZ( א)unipolar(א)٢(

)NRZ()polar(א)14-7(א




Jאא)١(א)+5V(אאאא

)٢()+5V( )-5V(אK

)١٢-٧ (

)١٣-٧ (

)١٤-٧ (



אאא-אאא
א٢٣٧א

 

- ٦٠ - 

٢٦Jא١(א()٠(א
( Unipolar signal )                    V(0)=          V      V(1)=           V 

 
polar signal )                           V(0)=         V      V(1)=           V              ( 

 
٢٧Jא)٢(אא)١(א)polar(אF١Eאא

)١٠١١٠١٠٠(א)polar(
٢٨Jאאא)( Voltmeter)DC(א)NRZ(א

NRZ =                             mv dc
٢٩J)CM(א)٠١٠٠٠١٠٠(אאא)DC(

א)NRZ(א
NRZ =                             mv dc 

٣٠Jאאאאא)MAN(אא
אא)( polarאאא)١(אאא)١٠١١٠١٠٠(

)MAN()polar(
٣١Jאאא)DC(א)MAN(א

MAN =                      mv dc 
٣٢J)CM(א)١٠٠٠١٠٠0( אאא)DC(

א)MAN(אMAN =                      mv dc 

Jאא)NRZ ()MAN(אא
א15-7(א(אא) (NRZ)DC(

)MAN(א)MAN()DC(
אאK

אאNRZא
1011010042mvdc56m.vdc
0100010042mvdc-2.43mvdc


 

)١٥-٧ (



אאא-אאא
א٢٣٧א

 

- ٦١ - 

אא
א
Decoding 

 
אאW

אW
١. אא )non return to zero) (NRZ( 

٢. אא)return to zero) (RZ( 

٣K א )Manchester( )MAN( 
 

אאW
١K אא ) Digital Communications Unit( 
٢K אאFOscilloscopeE 
٣K אאFfunction generatorE 
٤K אא)Multimeter(



אאא-אאא
א٢٣٧א

 

- ٦٢ - 

אאW
Jאאאא)NRZ()RZ()MAN(

א)NRZ(אK
Jאא)RZ()NRZ( א)1-8(אא

אאK






١Jאא)ENCODING(א)١(אא)CLK(אF٢E
) SYNC(אאא)SYNC(אאאא

א)EXT.( א)2-8(אאאK






٢Jאא5(אV/DIV(א)0.5ms/DIV(אאא
א)3-8(אאK




)١-٨ (

)٢-٨ (

)٣-٨ (



אאא-אאא
א٢٣٧א

 

- ٦٣ - 

٣Jאאא)RZ(א)D(א)٢(
א)RZ(א)RZ(
٤Jא)٢(אא)١(אא)NRZ(אאא

4-8(א(אאK









Jאאאאאאא

אא)NRZ) (CLK(K
٥Jאאא)١(אאא)٢ (
٦JאF١EאFRZEאFNRZEאאא

אF-8٥EאאFRZEאFNRZEאא

 



Jאא)MAN()NRZ(

אאא)6-8(א

)٤-٨ (

)٥-٨ (



אאא-אאא
א٢٣٧א

 

- ٦٤ - 







٧JאאF١٢Eאאאא
٨Jאאא)MAN(א)XOR(א)٢(

א)MAN( א)MAN( 
٩Jא)١(א)XOR) (MAN(אF٢Eאא)XOR(

אאFMANEאאFNRZEאF7-8E





١٠JאF١EאאאFNRZE
Jאאאאאאאא

אא)NRZ) (CLK.(
١١JאאאF١EאאאF٢E؟
١٢Jאאאא؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
Jאאאאא)PLL) (Phase Locked Loop(

FאאאEא)CLK()MAN.(
8-8(א(אא)PLL(

)٦-٨ (

)٧-٨ (



אאא-אאא
א٢٣٧א

 

- ٦٥ - 








١٣JאאF١٢Eאאאא
١٤J)MAN(אאאאאא
)MAN) (MAN SYNC DECODER(א)LOCK(א

א)CW( אF٢Eא)RELK(אא
FDECODER(

١٥JאאאFLOCKEאא
FRCLKEאF٢EFCLKEאF١Eאאאא
FMANE אאK

אF9J8Eאא








Jאא)RCLK()MAN (אא)CLK(
אאאאאW

א)EDGE  DET.(אא)AND(אא )PLL(א
)     -SHIFT(

)٨-٨ (

)٩-٨ (



אאא-אאא
א٢٣٧א

 

- ٦٦ - 

١٦JאF١Eא)MAN(אF٢Eא)EDGE  DET.(
)MAN(אF١EאאF٢E

)AND()XOR(אאא)10-8(
)AND(אא)RC(אאא)XOR(
אאאK








١٧Jאאאאא

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
١٨JאF٢EאF    - SHIFTEאF١Eא
JFANDEאאF١Eאא

)       - SHIFT(א)٢(
١٩Jא)٢()AND OUT(א)AND(
Jאא)AND(אא )١( 
٢٠Jא)AND( אא)PLL(אאא
אK
٢١Jאא)PLL()11-8(Wא)phase detector(

אא)L.P.F()V.C.O(

)١٠-٨ (



אאא-אאא
א٢٣٧א

 

- ٦٧ - 








٢٢Jא)PLL(אא)VCO(אאאא

)REF()VCO(אא)LOCK(א
J)VCO(א)REF(א)phase detector(

) REF()VCO OUT(א)PLL(
٢٣Jא)PLL()REF(אא

)REF()VCO OUT(؟א
١E٢Eא

٢٤Jא)REF()VCO OUT(א
אאאאאא)LPF(אא)VCO(א

אא)VCO()REF()VCO OUT.(
٢٥Jאא)PLL()VCO OUT(א

אא)VCO(؟KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢٦JאF٢E)VCO OUT(אF١E)AND OUT(אא
JאאאF٢EאאאF١E؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢٧JאF٢E)RCLK(אאא

אF٢EאאאF١E؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

٢٨Jא)AND OUT(אאאא
אא)PLL()RCLK(אאK

٢٩JאF١Eא )   - SHIFT (

)١١-٨ (



אאא-אאא
א٢٣٧א

 

- ٦٨ - 

٣٠Jא)SHIFT(אא)RCLK(א؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

٣١JאF١E)NRZ(אאאF٢E)NRZ-OUT(א
אאא)MAN(

Jאאאאא)RCLK()MAN(אא
א)D()NRZ(

٣٢J)NRZ(אאא؟אא
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK



 

 

 

אאאא  

 

אאאא--

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 










א


א


٥



אאא-אא
א٢٣٧אא

 

- ٦٩ - 

אאWאא
Frequency Shift Keying 

F S K)E

אאW  אאאKאW
١K אאWאא 
٢K אאWאאFאאE 
٣K אאFאאE

אאא
١. אFF S KEאאאא 

٢. אאאא)Analog Multiplexer( آمضمن )FSK( 

٣K אא)FSK( 

אא
١. א)NRZ()F S K(אא. 

٢. אאא)(FSKאא
א. 

٣K א)(Envelope Detectorאא 

אא
١. א)NRZ()F S K(אא. 

٢. אאאאא)PLL(אא
אא)FSK(. 

٣K אא)PLL(. 
 

אא  :אאא٩٠K٪
א٤: א 

אא  :אאKאאאK 

אא  :אאאאאK



אאא-אא
א٢٣٧אא

 

- ٧٠ - 

אא
אא

F S K Signal Generation 
 



אא
אW

١. אFF S KEאאאא 

٢. אאאא)Analog Multiplexer( آمضمن )FSK( 

٣K אא)FSK( 
 

אא
١K אא ) Digital Communications Unit( 
٢K אא )Oscilloscope( 
٣. אא) Function Generator( 






אאא-אא
א٢٣٧אא

 

- ٧١ - 

אא
J1-9(א(אאאא)FSK(אא

אאאאאאאא
אאK









١Jאא)ENCODING( א)2-9(אא
א)EXT.(אא)SYNC(א )١(א)NRZ(אאK







٢Jאא)BAUD RATE()NRZ(א


BAUD RATE =                          baud



)١-٩ (

)٢-٩ (



אאא-אא
א٢٣٧אא

 

- ٧٢ - 

٤K אאFMODULATORSEאF3-9E
FFSKEFNRZEאF٢EאFFSKE







٤JאFBAUD RATEEFFSKEאF٢E   

   BAUD RATE =                baudFFSKE
٥Jאא)BAUD RATE( ؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٦J )FSK( א)NRZ(

Vp.p =                            V          (high)
٧J )FSK( א)NRZ(

Vp.p =                        V          (low)
JאFSK)(אא؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٨Jאאאאא ) (CARRIER)FSK( א

אאאא)FSK( אא
א؟א

 ٢٧٠°) ٤               ١٨٠°)  ٣               ٩٠°)  ٢                   ٠°)  ١    
٩Jא )FSK(אא؟        
٢٧٠°) ٤               ١٨٠°)  ٣               ٩٠°)  ٢               ٠°)  ١   

١٠J )FSK(אאא؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

١١Jא)FSK()NRZ(؟
F =                                 KHZ     (high)

)٣-٩ (



אאא-אא
א٢٣٧אא

 

- ٧٣ - 

١٢Jא)FSK()NRZ(
F =                                KHZ     (low) 

١٤Jאאא)FSK( ؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

١٥Jאאא)4-9()FSK(אא
אאאא)HIGH(Kאא

א)LOW(אא
א)NRZ(K







١٦Jא)٢(אא)POLAR(אא)FSK(K
١٧Jאא)POLAR(א)NRZ(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
١٨Jא)١(אאא)POLAR  INV(אא)FSK. (
١٩Jאא؟א

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢٠Jא)١(אא)FSK(K
٢١Jא)FSK(אא)POLAR(

F =                                KHZ    (high)
٢٢JאF٢EאאאHIGH TONE)E
٢٣JאאHIGH TONE)E؟

F =                              KHZ    (high tone)
٢٤Jא)٢(אא)LOW TONE(
٢٥Jאא)LOW TONE(؟

F =                               KHZ    (low tone)

)٤-٩ (



אאא-אא
א٢٣٧אא

 

- ٧٤ - 


٢٦Jא)FSK(אא؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢٧Jא)١(אHIGH TONE)(א)٢(א)LOW TONE(
א )CM(K
٢٨Jאא)CM(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢٩Jא)٢(א)FSK()CM(K
٣٠Jאאא)FSK()CM(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٣١Jאאא)FSK(א)FSK(א

)5-9( אאK







٣٢Jאא)FSK(؟אא
١(600 HZ        2(600/1200 HZ          ٣(1200/2000 HZ        ٤(2025/2225 HZ 

٣٣Jא)١(אא)CM(אאא
א)FSK(K
٣٤Jא)CM(א)FSK(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٣٥Jאא)2400 HZ  FSK(אא

؟     ١٨٠°)  ٤               ٩٠°)  ٣                     ٤٥°)  ٢                      ٠°)  ١ 

)٥-٩ (



אאא-אא
א٢٣٧אא

 

- ٧٥ - 

Jא)Discontinuities(
אאא)FSK(א

אא)Discontinuities(
JאאF°١٨٠Eא)FSK(אK

٣٦Jאאא)FSK()2400HZ(אאא

FHIGHEאאFLOWE
١٨٠°)  ٤               ٩٠°)  ٣                     ٤٥°)  ٢                      ٠°)  ١


٣٧JאF٢EHIGH TONE)EFCMEK
٣٨J)CM(א)Discontinuities(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK



אאא-אא
א٢٣٧אא

 

- ٧٦ - 

אא
אאFאאE

F S K Asynchronous Detection
 



אא
אW

١. א)NRZ()F S K(אא. 

٢. אאא)(FSKאא
א. 

٣K א)(Envelope Detectorאא 
 

אא
١K אא ) Digital Communications Unit( 
٢K אאFOscilloscopeE 
٣K אאFFunction GeneratorE 
 









אאא-אא
א٢٣٧אא

 

- ٧٧ - 

אא


١Jאא)ENCODER( א) (1-10אאא
)EXT.()SYNC(א)١(א)NRZ(







٢Jאא) (MODULATORS)NRZ(א
)FSK(א)FSK(אא)CHANNEL()אאE

K
אא2-10(א(K







٣Jא)( NOISEאא)CCW(
٤Jא)٢(אא )CHANNEL( אא) NRZ()FSK(

)١-١٠ (

)٢-١٠ ( 



אאא-אא
א٢٣٧אא

 

- ٧٨ - 

٥Jא)NRZ()CARRIER(الـ )FSK(؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

٦Jא)٢(אאא) (BANDPASS
אאK

٧Jא)FSK(א)NRZ()HIGH(
Vp.p =                        V   (NRZ high)

٨Jא)FSK (א)NRZ()LOW(
Vp.p =                                V   (NRZ low)

٩J)NRZ(؟א
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

١٠Jאאא)(Envelope Detector)NRZ(אא
א). (BANDPASS

١١Jא)٢(אאא)FWR(אאאא
)ASYNC DETECTOR( א) 3-10( 
 


 

 
 

١٢Jא)(BANDPASSאא)FWR(אא
אא)ASYNC DETECTOR(و אאאא

אא)NRZ(
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

١٣Jאאאא  
אאאאאאא 
אא 

 

)٣-١٠ (



אאא-אא
א٢٣٧אא

 

- ٧٩ - 

١٤Jא)٢(אאא)LPF(אאאא
אא)ATTENUATES(אאאאאא

אאאאK
١٥Jאאאא)؟)٢
١(1011011            ٢(11001111             ٣(01001001              ٤(10110110 

١٦Jאא)LPF(א)٢(אא  

)NRZ (א)؟)١
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

١٧Jא)٢(אא)VOLT  COMP(K
١٨Jאאאאא

)CCW(א)CW( אא)NRZ(א
א)١.(

١٩Jא)١(א)LPF(
٢٠Jאאא+5V)(א)LPF(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
Jא)HIGH()+5V(אאא

)V ref.( التي אאאא
Jא)LOW) (0V (אאא

)V ref.(K
Jאאאא)CHANNEL(א)CM(
٢١J)NRZ()CM(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢٢Jא)١(אאא)BANDPASS()(CM.
٢٣J)CM(אאא)BANDPASS(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK



אאא-אא
א٢٣٧אא

 

- ٨٠ - 

٢٤Jא)٢(אא)CHANNEL(א)CM(
א)CM(א)BANDPASS(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

٢٥Jא)١(אא)CHANNEL(אא)CM(K
٢٦J)CM(אא

אא)4-10(








٢٧Jאאאאא؟
١EאאאאאאK
٢Eא)BANDPASS(אK
٣EאאאאK
٤EK

 

)٤-١٠ ( 



אאא-אא
א٢٣٧אא

 

- ٨١ - 

אא
אאFאאE

F S K Synchronous Detection


אא
אW

אאFאאE
١. א)NRZ()F S K(אא. 

٢. אאאאא)PLL(אא
אא)FSK(. 

٣K אא)PLL(. 
 

אא
١K אא ) Digital Communications Unit( 
٢K אאFOscilloscopeE 
٣K אאFFunction GeneratorE 
 









אאא-אא
א٢٣٧אא

 

- ٨٢ - 

אא


١Jאא)ENCODER(  א) (1-11אא
א)EXT.(معא)SYNC(אאאאא)EXT.(א 

)١(א)NRZ(אא






٢Jאא)MODULATORS(א)NRZ(א
א)FSK(אא)FSK(אא)CHANNEL(

2-11(א(אאא






٣Jא)(NOISEא)CCW(
٤Jא)٢(אאא)CHANNEL(אאא
)FSK( )NRZ(אK



)١-١١ (

)٢-١١ ( 



אאא-אא
א٢٣٧אא

 

- ٨٣ - 

٥JאאאאאאFNRZE؟
)E

٦Jא)CHANNEL(אאאFSYNC DETECTORE
א)CHANNEL(אא)PLL(א) REF INKE

٧Jאאאאא)PLL( א)١(אא)VCO( 

א) ٢Eאא)PLL( )REF INEא)3-11(אאא






٨Jא)VCO()FSK(؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

٩J)A/F(א)PLL(א)CIN(Kא
)VCO(א)(Dאא)PLL(
١٠Jא)٢()VCO(א)VCIN(א)١(אא)CHANNEL(
א)PC(אא)LPF(K
Jא)PC(אא)VCO)(VCIN(
١١Jא)PC()HIGH(؟
١Eא٢Eא٣Eאא

١٢JאאאאאאK
١٣J)VCD( )FSK( אא)١(


)٣-١١ (



אאא-אא
א٢٣٧אא

 

- ٨٤ - 

١٤J)VCIN()FSK(אאא
)VCD(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
١٥Jא)١()VCD(א)٢()VCIN(K
J)CM()VCIN( )LPF(אאא

אא)VCO(
١٦Jא)VCO(א)VCD(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
١٧Jא)٢(א)VCO(K
١٨Jא)VCO()VCD(؟אאא

F VCO out =                                HZ 
Jא)PLL(אאللـ)VCO( א) VCIN(א
א)FSK()VCD(
١٩Jא)٢()FSK(K
٢٠Jאא)VCD() FSK (2400 HZ  

FSK high)        (  F  VCD out =                      HZ 
٢١J Jאא)VCD()FSK (200 HZ  ١

FSK low)        (  F  VCD out =                           HZ 
٢٢Jא)VCD()FSK(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢٣Jא)١ (א)VCO( א)VCIN.(
٢٤Jא)VCO()FSK(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢٥Jאא)PLL(א)LPF(
٢٦Jא)٢(א)LPF(אא)٢ ()500 mv/ DIV(
Jאא)PLL(א)LPF(א)VCO(א

א)VCO()NRZ(



אאא-אא
א٢٣٧אא

 

- ٨٥ - 

٢٧Jאא)(BINARYא)FSK(אא؟א
EF

٢٨Jא)١()NRZ(אK
٢٩J)NRZ(אא؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٣٠Jא)5 V(א
FאאאאאאE
٣١Jא)٢(אא)(VOLT COMP.
٣٢Jאא)NEGATIVE SUPPLY(

)NRZ(אK
٣٣Jאא)NRZ(אא؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٣٤Jא)١(אא)CHANNEL(א)٢(אא)LPF.(
٣٥Jא١(א(F2V/DIVEא)٢()500mv/DIV(א)1mse/DIV(K
Jאאאאא)(4-11.













)٤-١١ (



אאא-אא
א٢٣٧אא

 

- ٨٦ - 

٣٦Jא)(DCאאא) (LOWא)LPF(א)؟)٢
DC =                          mV

٣٧Jא)(DCאאא) (HIGHא)LPF(א)٢E؟
DC =                          mV


J)CM()BANDWIDTH( القناة)(CHANNEL א

אא)FSK(אK
٣٨J)FSK( א)NRZ(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٣٩Jא)CM() Discontinuities(א)FSK(K
٤٠Jאאאא)LPF(؟

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK



 

 

 

אאאא  

 

אאאא--

אאא
 هنيالمؤسسة العامة للتعليم الفني والتدريب الم

אאאא 





א


א






٦



אאא-אא
א٢٣٧אא

 

- ٨٧ - 

אאWאא
Phase Shift Keying 

PSK)E


אא:  אא
 

אאW  אאאKאW
• אאWאא 
• אאWאאFאאE


אאא
١. )PSK(. 

٢K אא


אא
١. )PSK(אא. 

٢K אאK 
 

אא  :אאא٩٠K٪
 

אא :٤ 
 

אא  :אאKאאאK 
 

אא  :אאאאאK




אאא-אא
א٢٣٧אא

 

- ٨٨ - 

אא
אא

P S K Signal Generation
 



אא
אW
١. )PSK(. 

٢K אא 
 

אא
١K אא ) Digital Communications Unit( 
٢K אאFOscilloscopeE 
٣K אאFFunction GeneratorE 
 





אאא-אא
א٢٣٧אא

 

- ٨٩ - 

אא
١JאאאF1-12EאF١Eאאא
F(SYNCK

 
 

 

٢Jאאאאא)(SYNCאK
٣J)١(אא)(SYNCאאאא)(SYNC

אאאא)EXT.( 
٤Jאא)MODULATORS( א)NRZ(א

א )PSK/ASK( א)2-12( 





٥Jאא  )PSK/ASK()PSK( 
٦Jא )PSK/ASK(א)OFFSET()CCW()BAL(

אK
٧Jא)١(א)NRZ(אאא)٢(א)P()ASK/PSK(
٨J)NRZ(א)١()PSK(א)٢(

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٩Jאאא)٢(אאאBALANCED) 

(MODULATOREHFאFJE

)١-١٢ (

)٢-١٢ (



אאא-אא
א٢٣٧אא

 

- ٩٠ - 

JאאאF0°E)NRZ(؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

١٠Jא)٢()ASK/PSK(K
١١Jאאא)BAL()CCW(

)CW(אא)PSK()BAL(؟
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

١٢J)BAL(אאאאאאאK
١٣JאאאFNRZEא)ASK/PSK(א

א)RZ( אאא)ASK/PSK(א)١(א
אאFBALANCED MODULATORE
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